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CZECHOBLOVARIA 


WEY DNA PRODUCTION PROCESS WILL ELIMINATE IMPORTS 
Prague ZEMEDELSEE WOVINY in Ceech 27 Now 80 pp i, 6 
[Article by Jan Subert: “Weapon Against Leukenia”) 


[Text] There ie little doubt that our phyeiciane are recognized the world over 
for their knowledge and skill. But there ie increasing evidence that retaining 
the good name of our health care will require the contribution aleo of other sec- 
tore. fach year bringe new and more advanced--albeit aleo many times more expen- 
sive--inetrumente and cruge whose development and production ie usually beyond 
the means of emall countries. Hitherto thie has aleo been the case of a drug 
against leukemia whose teport, only thie year, cost 3.5 gillion korunas. Wow the 
laboratories of the Ceechoslowak Academy of 
purchase on the world market will no 











bonucleic acid=-are generally known today 
ling heredity, development, growth and 
remarkable substance was firet extracted 
by Priedrich Mieecher, 4 ekiliful chemtet 
ae in the summer of 1969, te less well known. 


And ao wonder. The substance remained in bott 
der of no importance for the next severe 
proteins and nobody had any ides 
stumbled onto the secret of the 
vhen the American physician Avery reinvented DNA as the 
mation. 
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The gost exciting moment of thie dramatic event--everybody vanted 
looked like, what ite etructure was, how it was 

wee trenemitted--came during the nocturnal trip from London to 
“forever hurried” 2)-year-old American biologist James Watson. It was 
railway carriage where the ides dawned on hia which, after auch meticulous 
and the participation of hie English coworkers Crick, Wilkins and Me Franklin, 


sparked in 1953 the genetic ectentific explosion by the discovery of the famous 
double epirai. 
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But the precipitous developments in aolecular biology and genetics aleo gave modern 
chemietry « tremendous boost to engage in intensive etudy of the cellular nucleus. 











All famouse laboratories including aleo the Institute for Organic Chemistry and Bio- 
chemietry of the Ceechoslovak Academy of Sciences became involved and the involve- 
ment soon yielded 4 remarkable result. It appeare that of the chemical methods, 
nucleic acid te one of the approaches to combatting cancer, one of the moet feared 
scourges of @odern civilization. But let ue now tell the story by Png Jiri Beranet, 
DrSc, one of the leading scientific workers of the above institution. 


“We have been engaged in nucleic acid research since 1958, We lived through both 
the wave of enthusiasm when chemicals were considered an alapst miraculous cure 
against cancer and the disappointment which set in in 1964 when everybody began 
giving up on chemicals, But knowing that cheaptherapy, together with other meth- 
ods, has 4 legitimate place in the fight against cancer, we continued in our ef- 
fort to find a production method for substances whose importation is expensive 
and which our pharmaceutical industry needs.” 


Of 750,000 substances compounded in the world which are believed to possess the 
ability of destroying cancer celle, 75,000 were tested but only a few dozen-~due 
to enormously strict criteria--are currently authorized for use in clinical prac- 
tice. Four are nucleic acids, one of them arabinofuranosylcytosin. 


in the words of Dr Beranek “this compound, very effective in leukemia therapy, 

is being produced in the United States and the FRC by a very expensive and compli- 
cated @ulti step synthesise and the price is commensurate--1 million korunas per 
kilogram. But the substance is indispensable for effective therapy against this 
pernicious disease and only this year we are forced to import 3.5 kilograms. of 
course, the need is much greater but the substance is not being produced in CEMA 
countries and foreign exchange for imports from world sarkets is scarce. Luckily, 
we have found a way of producing the substance domestically.” 


The method, whose authors in addition to Dr Beranek are RN Dr Josef Brokes and Eng 
Hubert Hrebabecky, CSc, is based on a simple synthesis requiring no investment nor 
special equipment. Marufacture was entrusted to the national enterprise Leciva 
Modrany in July 1979 which this year produced the first experimental batch of 1.2 
kilograms of the compound. 


The pharmacokinetic tests performed by the Pharmacological Institute of the Czecho- 
slovak Academy of Sciences were wholly satisfactory and results identical with 
those of the imported product. The results of clinical tests should be avail- 
able by next July. If they are positive--and all indications point that way--it 

is expected that large-scale production can start by the end of 1981 or in the 
beginning of 1982 at the latest. Moreover--thanks to the highly original process-- 
it is expected that a single worker will be able to produce the quantity needed in 
the time required. 


Drugs, indispensable in aodern life, represent a sizeable expenditure in our na- 
tional budget--about 2.5 billion korunas a year. With that, over the past 30 
yeare expenditures for their development and production have increased more than 
100-fold. In addition, exceedingly strict regulations designed to ensure maxioum 
protection of human health have extended manyfold the time peridd between the dis- 
covery of a new drug and ite large-scale production. In cytostatics (drugs which 
arrest malignant proliferation) research--aiming at destroying malignant but 














neerving healthy celle=--can be compared to the performance of a4 wiredancer who 
cannot afford to make 4 falee atep. Therefore, the intermediary time per'‘od 
weueliy leete trem 1) to 20 years. 


ihe three eclentiete from the Inetitute for Organic Chemietry and Biochemietry who, 
by choosing an unusual but faeter and lese expensive method to save human lives, 
have succeeded in finding 4 way around the time and money barriere have, there- 
fore, rightfully received the annual @eritorious award of the Czechoslovak Aca- 
jemy of Sclences for the accomplishment which ie eo important to ue and the entire 
esocialiet community. 





The ecientific team of which discovered a simple gethod for the production of a 
hitherto expensive taported drug photographed by our press photographer at the 
pilot plant, representing an important link between basic research and large- 
scale production. From right to left Dr Beranek, Eng Hrebabecky and Dr Brokes. 
In the inset are crystale of the organic compound arabinofuranosylcytosin whose 
cost--the contente of the dish are worth 40,000 korunas--equale that of gem. 
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CZECHOSLOVAKIA 


PROTEIN PRODUCTION FROM PHYTOPLANKTONS FOR HUMAN, ANIMAL CONSUMPTION PLANNED 
Bratislava NEDELNA PRAVDA in Slovak 7 Nov 80 p 6 


[Lubomir Lenoch interview with Professor Eng Anton Blaze{: “Phytomase a6 an 
Industrial Raw Material”) 





Professor Engineer Anton Blazej, DrSc. 


[Text] Corresponding member of the Czechoslovak Academy of 
Sciences [CSAV] and the Slovak Academy of Sciences [SAV] 
Professor Engineer Anton Blazei, Dr of Science, was born on 
10 March 1927 in Nemeova, Trenciansky Okres. Hise brief 
biography a6 student and pedagogue is as follows: he was 
4 worker, 4 student at the Evening Industrial Chemica! 
School in Gottwaldov, and in the Department of Chemical 
Engineering of SVST [Slovak Advanced Technical School] in 
Bratislava, and an assistant, docent, extraordinary pro- 
fessor and regular professor in t at department. Currently 











he is the rector of SVST in Bratislava, We began is disserta- 
tion work for his candidate degree in 1959 and that for his 
doctor's degree in 1972, We became a corresponding member of 
CSAV and SAV in 1975. We is an honorary doctor of the Moscow 
Power Institute. We joined the KSC in 1948, Hie work is in 
the field of biopolymers, and focuses on the structure and 
properties of proteins, polysaccharides and polyphenols. He 
is 4 member of the Scientific Collegium on Chemistry of SAV 
and 4 member of the SAV Presidium, 4 member of the Clement 
Gottwald State Prize Committee, a deputy to the Chamber of 
Nations of the CSSR Pederal Assembly, a member of the Presidium 
of the CSSR Federal Assembly, chairman of the Committee on 
industry, Transport and Commerce of the Pederal Assembly's 
Chamber of Nations, chairman of Ceechoslovak-Japanese Interest 
Group on Interparliamentary Unity, a gember of the UNESCO Com- 
mission on Foodstuffe and chairman of the Association of 
Deputies from the city of Bratislava. We has received the 
Clement Gottwald State Prize (1972) and the award Por Service 
in Construction (1977). 


We went to the large auditoriue of the Department of Chemical Engineering, SVST, as 
SVST rector Prof Eng Anton Blaze} DrSe was concluding a long paper at 4 scientific 
seminar. This seminar of the departeent's branch of the Czechoslovak Scientific 
and Technical Society, heid in early October, aleo included other individual and 
joint reports. All dealt with raw materials in terms of the long-term development 
of the chemical industry in Czechoslovakia. Professor Blazej made some supecst ions 
regarding the utilization of so-called "“phytomass.” As he hieself noted, i 

term has seen hardly any use so far in scientific literature. It refers | »>lomases 
in the form of green plants, i.e. phytoplankton, annual plants and trees. And 

what about them? How can they be used without leaving a residue? And can they be 
a4 potential raw material for our chemical industry’? These are the questions which 
we posed to Professor Blazej, a leading expert and scientist in the phytomss field. 
To introduce our conversation, 4 strange question: 


[Question] Comrade Rector, in your paper you directed attention to the fact that 
it would be promising to evaluate the use of phytomass for the production of pro- 
tein. Does this involve some nontraditional approach’ 


[Anewer] Yes. There is not enough protein in the world. A human requires from 
1.2 to 1.9 grams of protein per kilogram of body weight every day. As an optimal 
requirement, this averages 90 grams a day per person. The ratio of animal to plant 
proteins is 60:40. The annual individual requirement of animal proteins is 20 
kilograms. in the future it will not be possible to assure 4 sufficient quantity of 
the proteins required for complete human nutrition by the traditional method of 
plant and animal production. Accordingly we in the CSSR must organize a program 
for the production of microbial proteins, in the first phase for nourishment of 
domestic animals, and in the second directly for nourishment of the populace. With 
the current method of producing 114 kg of seat protein, 5,320 kg of grain is re- 
quired as the main feed. If this quantity of grain were used in mocrobiological 
protein production, we could obtain about 1,400 kg of protein. This is more than 
10 times the amount obtained from livestock production. At the same time, this 








method is lees energy-intensive, hase 4 emaller requirement for manpower and pro=- 
duces better nutritional value, 


(Question) Thie is all very well, but how can microbial protein be processed so 
that people can coneume it like meat’ The human organiem gust receive part of ite 
protein a8 a fibrou® substrate so a8 not to disrupt the physiological function 

of certain ofee 


|Anewer| These proteins can be used in the form of globular preteine to produce 
“synthetic milk” and powdered additives for pastry, bread and the like, Another 
possibility is the production of fibrous protein, i.e. ite formation into fibers 
followed by production of fiber sheets, either by the wet method, a6 paper is 
produced, or by the dry method, the so-called “nonwoven textile process.” This 
makes it possible to produce “endless strips,” to weave them togehter as needed 
ana to “cut” them into steaks, filets and the like according to the consumer's 
requirements. Addition of flavor and aroma ingredients makes it possible to 
imitate the natural properties of pork, beef, lamb and poultry. 


[Question| Then steaks made from wood are 4 realistic prospect, even if this 
seems like science fiction’ 


|Anewer|) Yes. We have organized a research project within SCAV, SAV, the higher 
schools and the departmental institutes for comprehensive development of phytomass, 
with one approach being the eicrobiological production of protein. It may suffice 
to offer only the following argument in support of thie approach: if we vere to 
process only the grain setrae from the West Slovak Kraj, about 1.5 mil ion tone of 
it, we coule completely seet the requirement for animal proteins of 5 million 
citizens, i.e. for the entire Slovak Republic, by microbiological protein produc- 
tion. In addition, we would produce other products and return the residue to 
agriculture as high-quality organic and mineral fertilizer. The implementation of 
this processing method is not the “gusic of the future”: it is a realistic pros- 
pect even before the year 2000, 


[Queestion! Then it is sot the “music of the remote future.” But this is a omall 
part of the long-ter@ program for the use of phytomass in industry. How would you 
characterize the orientation of the Czechoslovak chemical industry up to now, and 
how can it use phytomaes se 4 chemical raw mterial’ 


[Anever] The approach of chemical production in the past was correct. It has been 
performing the function of chemicalizging the national economy. This is why the 
large -scale production of plastics, synthetic fibers and synthetic fertilizers 

has been organized. Without these chemical products it would not be possible to 
develop machine building, electronics, consumer goods and construction successfully 
and to intensify agricultural production. But the production of so-called “low- 
tonnage products” has been stifled, or has not expanded as guch as we heve needed. 
These products include pharmceuticals, additives for plastics and rubbers, deter- 
gents, cosmetics and the like. These products account for only about 5 percent 

of the tota’ chemical output in Czechoslovakia. 


[Question] What new sources of carbon are being discussed in this country as raw 
meterialse for chemical processes? 








|Anewer|] Currently we see three realistic sources, The first is carbon dioxide 
from air, combustion products and mineral waters. The second is inorganic carbon- 
ates and the third ia phytomees, 


[Question] You discussed phytomass in your presentation, Could you explain more 
precisely what the term means’ 


[Anewer|] We can divide all living organieme into two basic groups according to 
what energy sources they use for their growth and physiological processes. One 
group uses solar radiation as the energy source and carbon dioxide from the air 
as the carbon source. These are photosynthetic plants which, as | stated in my 
discussion, include phytoplankton (water plants), annual plants (agricultural 
plant products#) and trees. Thus far, under our conditions we have available 
primarily tree phytomaecse and phytomass from annual plants. We are also beginning 
to give attention to algae for nutrition and as an industrial raw material. The 
second group of oreaniems uses chemical energy as the energy source and organic 
compounds as the carbon source. These are animale and microorganiems. 


[Question] Every schoolboy knows that we are not treating tree phytomass with the 
requisite respect and are not using it economically. 


[Anewer|) Unfortunately this is true. Currently in Czechoslovakia we cut about 60 
million cubic meters 4 vear. But chis includes only trunks measuring 7 cm in 
diameter or gore. The figure does not include the so-called "emall-dimsension 
wood": branches, trunks, roots, greenery (leaves and needles), which represents 
nearly half of tree phytomass and which remains in the forest after logging. 

These secondary sources of raw mterials in the forestry industry represent 
approximately & million cubic metere of wood in Czechoslovakia. Naturally, part 

of this waste gust remain in the forests in the interest of the ecological cycle 
of matter. Still, there is untapped potential of which the forestry industry hae 
thus far not been able to take proper account. Another source is so-called 
“processing waste” in the mechanical processing of wood, of which there is 3.5 
million cubic meters and is only partially utilized. A calculated 2.6 million 
cubic meters of waste is produced in the production of ceilulose and paper, but 
this is only partially accounted for. A third source is consumption waste: paper 
and hardboard, of which only 27 percent is recycled as a secondary raw material, 
while in the West the figure is 50-60 percent. Similarly we have not accounted for 
wood wastes in the form of wood packaging materials, construction waste, old 
furniture and the like. All of these sources offer good raw materials for chemical 
processing. 


(Question) It can be stated without any exaggeration that a period of struggle for 
wood a8 4 raw material is beginning. How can we assure that there will continue to 
be a sufficiency of this raw material, even for chemical processing’ 


[Anewer) First it must be stated that two large cellulose producing combines are 
under construction in Czechoslovakia, in Ruzomberk and Paskov, with a total 
capacity of 400,000 tons a year. Combines for the production of large-size fiber- 
board and chipboard panels are currently being built. The impression may arise 
that there will not be sufficient raw materials for chemical processing of wood. 
Personally I believe that there will be a relat 'vely adequate amount of wood phyto- 
mass even for the chemical industry. This will entail, first, intensification of 











forest harvesting, i.e. production of wood chips from small-dimension wood, The 
firet attempts begar in Fast Slovakia with the processing of wood chips from beech- 
wood, This requires the development and production of ZTS [Heavy Engineering 
Plante] in Martin of equipment--emall-dimension wood shredders--based on a wheeled 
lumbering tractor, which is of very good quality. Currently it ise necessary to 
combine thie equipment with a lumber robot for tree cutting so as to produce 4 
modern comprehensive system for cutting, lopping branches, sawing, grading and 
transport in the forestry industry. 


I think it necessary to advance te new relationships betveen the forestry industry 
and the lumber, cellulose-paper, and chemical industries in terms of our conception 
of comprehensive wood processing. The forestry industry will have to plan for 
modernization of lumbering, including its automation with robots and technical 
preparation of tree phytomase for the individual processing sectors. Trunks will 
be used primarily for construction material; the emall-dimension wood will be used 
for production of chips and, after grading, partly for the production of cellulose; 
the greenery will be used for fodder or as a source of vitamins and protein. The 
reminder after grading will be used for processing in the chemical industry. 


[Question] Will we be able to solve the problem of fast-growing trees’ 


[Anewer!] The focus on fast-growing trees is realistic in our climatic conditions. 
Currently our conifers will last us for 80 years and our deciduous trees for 100 
years or more. Worldwide there is a tendency to change over to production forests 
or energy f.rests, which in the case of plantation growing of certain genetically 
improved trees shortens the growth cycle to 10-15 years. In Slovakia this began 
with the cultivation of poplars as 4 fast-growing tree, but not with the same 
intensity or on the same scale as would be necessary. Practical use is now being 
made in the United States, Canada and Sweden of hybrid larch, pine and poplar, 
which can be cut at the age of 10-12 years. If we were to reorient part of our 
forest production toward fast-growing trees, we would increase the production of 
tree phytomass by at least a factor of 5. This would require that we devote 
attention to the genetics of timber trees. The forestry industry gust prepare a 
concept for reorganizing its basic resources in terms of regionalization as regards 
the cultivation of traditional trees and of fast-growing trees, and areas and 
forests must be classified in terms of the production functions of their wood. It 
is also necessary to eliminate disproportionate “early harvesting” in accessible 
locations and unsolved problems involving overage forest grovth. 


[Question] According to you, annual plants gust also be included among the impor- 
tant sources for production of phytomass. 


[Answer] This basically involves agricultural phytomass. Under our conditions, 
corn makes the greatest growth. Corn stalks and husks represent about 12 

tons of dry material per hectare, in addition to about 4 tons of dry grain. This 
is a total of 16 tons o. material per hectare. The total for sugar beets is 9-10 
tons, 5 tons for potatoes and 4-6 tons of cereal grain plus straw. We see con- 
siderable untapped potential for raw materials in agricultural phytomaes. This 
requires a change of views and approaches in agricultural and animal production. 
Currently we need up to 10 jou.es worth of fossil fuels (industrial fertilizers, 
transport, mechanization, machinery, and the like) to produce © joule's worth of 











foodstuffs, which ie unprofitable in the long run. The farmers gust get on the 
path of energy self-sufficiency, Large agricultural complexes could, with effec- 
tive evaluation of phytomase, and after hydrolysis, produce alcohol for traneport 
purposes (replacing petroleum and gasoline), and could use the residue to produce 
biological gas [methane] for heating and the production of organic fertilizers. I 
do not consider that the farmers’ trend toward the use of wood waste to produce 
feed proteins and fertilizers is promising. On the contrary, agricultural phyto- 
mes must be used to nourish domestic animals and to produce organic fertilizers, 
end at the same time to solve the problem of energy in agriculture. This 

entails new viewe on the comprehensive utilization of agricultural phytomass. 


(Question) What can be produced from phytomass as a chemical raw material’ 


[Answer] Up to 90 percent of the basic petrochemical products produced today. 
Essentially, it is possible to produce all the basic monomers for the production 
of synthetic polymers, i.e. polyolefins, polyamides, polyesters, polyacrilonitrile 
and the like. Great potential is offered by so-called “hybrid” polymers based on 
modifications of cellulose with 10-20 percent of monomer. We can obtain from this 
type the advantages of biopolymers (for instance biodegradability), and those of 
synthetic polymers (heat forming, size stability, hydrophobicity and the like). 
In addition there are possibilities of for the production of composite materials 
based on fibers (wood, cellulose) and synthetic polymers. 


Comrade Blaze) gave, one after another, an astonishing number of suggestions for 
the use of phytomaes in the chemical industry and the sational economy in genera). 
Starting from the raw materiale base of phytomass, it is possible among other 
things to support a program of small tonnage chemical products based on cellulose 
derivatives, for the pharmaceutical industry, clinical diagnostics and the pro- 
duction of biologically active materials, absorbents, enzymes and the like. This 
involve. a particularly good evaluation of cellulose, since it can be used to pro- 
duce products which have not previously been produced .n Czechoslovakia and which 
could be exported. For example, the low-tonnage chemistry field includes pro- 
duction of biodegradable detergents based on sugars and sugar derivatives, an. the 
production of many catalysts, antifreezes, fungicides, insecticides, pharmceuti- 
cals, additives for the foodstuffs industry, flavorings, scents for the cosmet ix 
industry and the like. No less interesting is the area of organic fertilizers, 
for whose preparation tree bark can be used. In addition there is chemical power 
production. This includes possible production of hydrogen, methyl alcohol, ethyl 
alcohol, biogas [methane! and the like. 


In my conversation with SVST rector Eng Anton Blaze{, Dr of Science, many sug- 
gestions, ideas and stimuli were touched on. All are in accordance with the 
requirement of the KSC's economic policy--in particular those regarding full 
utilization of wood as 4 raw material which were enunciated at the May and 
November 1974 sessions of the FSC Central Committee and at the 15th KSC Congress. 
Those concerned should not only consider thea, but aleo become involved with ther. 
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ADVANCES, PROBLEMS OF INDUSTRIAL ROBOT PRODUCTION DETAILED 


Prague LIDOVA DEMOERACIF in Ceech 6 How 80 p 6 
[Article: “Robots Mo Longer Go Begging —- Bven Here”) 


iText] “Il think that the apet important question for ue sow is 
not Where to get robots, but rather where to make practica) «se 
of thee. it ie true that industrial robote or aanipulatore can 
be uted practically everywhere, in perhape 411 areas of human 
activity; but it ts one thing to went them and quite another to 
prepare suitable working conditions for them. More specifically, 
thie means being able to think owt and organize their work eo 
perfectiy that robots within the production line will not act 
as ‘dust in the eves," but rather a6 4 hareontous part of it.” 
it was with these words that fing Viadiair Gop, Candidate of 
Selences, welcomed us to the Research Institute of the Metai- 
lurgical Industry [VOROV] in Presov, adding: “It is rather a 
far ery from our robote here to the ones created by their 
spiritual father, Karel Capek, of to those described in various 
types of science fiction, but in the last two years we have 
managed to teach them aany useful things.” 


Machines that really think, that epeak and act independentiy like their human 
creators, etill exist only on paper and in the imaginations of cyberneticiste or 
ecience fiction writers. The day when euch robots aight become an everyday 
phenomenon i# «till coo far off for us, ewen though we have aoved somewhat 

closer to it=-at least in comparison with the generat ion of Karel Capek, who was 
the firet to give the qan-machine the name of “robot.” We are, to be sure, wiser 
by the knowledge that man will have control of robots everywhere and that the 
direction of development of robots and of their uses depends solely upon humans. 


At present there exists nowhere in the world an industrial plant operated 

only by robots and automated devices rather than by people, but the number of 
workplaces with fully automated production system: is increasing steadily year 
after vear. Industrial robots, automated devices and manipulators are used on 
the gost massive scale in the United States and especially in Japan. According 
to the latest data Japan how has 120,000 industrial robots in place, and many 
plants there have fully automated apet of their operations. And what ie the 
current situation here’ 











Two yeare ago when we were at the Research Inetitute of the Metalluraios! tadustry, 
Which ae one of thie country's advanced workplaces is concerned with the study, 
development and application of automated production system using industrial 
fobote and manipulators, the estimate of the situation then wae froughiy ae 
follows: a8 regards the extent of introduction of robotics inte production prac 
tice, we were roughly 4 to 5 yeare behind the worldwide estate of the art, Wille as 
regards the technical standards of out automated production system components, 

the shortfall wae about 8 years. During the last 2 years, however, the situation 
hae changed considerably and although the limiting factor is still primarily the 
level in @icroelectronics and hydraulics ('), VUKOV hae succeeded in making 
excellent progress (in spite of the fact that the institute aiso had to solve 
problem of insufficient capital construction). On that occasion, for example, we 
saw the PR-16 industrial robo: when it wae still in the experia@ental andel stage 
and preparations were being made for production of the firet 10 prototypes. 
Currentiy ite production hee been undertaken by ZPA [Machinery and Automation 
Plants] in Presov, and the PR<16 has received certain apdifications. Thies type 
of robot ics still to som extent on the borderline between robots and “ordinary” 
manipulators, and in layman's term it belongs in the category of “stupid” robots. 
Currentiy the inetitute te cartying on prototype experigents with the PR-32-f 
industrial robot, which in contrast to ite predecessor has electric instead of 
pneumatic drive, and=-mre iaportant--will be the firet true industri al -procese 
robot. This means that its operating programe will no longer consist only of 
handling the vorkpiece of the sigplest types of operations with it, but instead 

it will become 4 real part of the production line. Ite “kit” will include a 
welding writ, and it will be used for ate spot welding. in addition, consideration 
is also being given to using it in such places as TESLA Rognov, where it would be 
used for rather complex manipulation of color television mite: «4 siapie 
manipulscor would aot be able to handle thie work. West year the first piict 
series should come into exfictence at VUKOV, while « year later 7TS [Heavy 
Machinery Plante] in Detwa should undertake ite production. in cooperation with 
some of our other research institutes, sew and iaprowed types of industria 
manipulators hawe alse come into being, such as the %63-OL gantry-type manipu- 
lator, which is used in machining shaft components on grinding machines, the NTL-06 
manipulator for tending pressure casting aachines (which is 4 modification of the 
6) aanipulation eveten), the RMB-20 hand aanipulator and the like. Production 
of the two first-samed manipulators is sow beginning at Vihoriat ‘nina. 


it is aleo gratifying that by the end of this year 22 industrial workplaces will 
be equipped with certain of the robots of aenipulatore agentioned. For example, 
lines for machining the 5-105 front axle bearing at the Praga Kutna Hora plant 
will be equipped with PR-16 robots, ae will the lines for gachining brake shoe 
came at the Liaga plant in Mnichow Wradiste and 4 aachining line at 775 BSardejov, 
ampng others. Also of importance are the results of cooperation with similar 
research institutes in other socialist countries, for example, the production of 
4 robot to apply protective coatings ise being worked out with Bulgarian experts. 





But let ue return to the basic question, that of broader practical application. The 
average price of an industrial robot of aanipulator is between 309,000 and 600,000 
korunas (for the present, of course), and VUKOV is trying to see to it that thie 
equipment goes only to the workplaces which guarantee payback of this investment 
in 4 @aximum of 5 years. The average payback period at present is } years or 

less. As hae already been stated, more extensive uttiigation of the equipment ic 











4ie0 being hampered | act of preparation on the part of potential weere Pot 
eveampie, VUEOV aeeumed that dufing the Seventh FiweeVear Pian 7,000°13,000 frobote 
would be Put tate wee, bul are precise @arheting See indicated that possibilities 
for theif wttiteation will be @ueh lewef=~-eniy 4 few hundred, which in turn 
depends on suitable high-quality prepatation of each workplace And one thing 
mre in addition te the often=-diecuseed iewel of glicrelectfonic componente, 
the inetitute in Preeew ie 2160 having probleme with shortages of hy draul ii 
rOGpe nent « | would seem that in thie ease tee our producers have “overéiept™ 


but it will set be poeseibie te soliwe the preobies indefinitely by laport 





ine “S16 automat i manipulator aiready being weed at the Fast Sieowek fon Wotke 
tx tense 4 Presse HPT Avex ite pare) type radiator eurttfacee 





The PR-32-f induwetrial robot ie already in the category of ganufacturing-procese 
robote 
a4 ® 
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ADVANCES 18 PHARMACOLOGIC CONTROL OF BIOLOCICAL PROCESSES In LIVESTOCK 
Prague LIDOVA SJEMOKRACIE in Crech 22 How 80 p 6 


[Article by Jiri Pranek: “Sci-fi for the Veterinarian and Cattle Breeder--Oest rophan 
le Just @ Beginning”! 


ifext] Brother Mine Frantisek Reichel, SeC, doctor of veterinary medicine, the manager 
of the department for clinical research and ecientific technical information in the 

Biofactor and Veterinary Pharmaceutical Research Inetitute and « member of the Crecho- 
slowak People’s Party Central Committee, saye: “Just send them to me and I'll explain 
it to thee. SGend them to we and I'll eek them whether they know any better solutions.” 


So | pase hie m@eesage on to the readers who will not find thie whole issue auch to 
their liking. Let those who hawe any better solutions come forward. 


Nevertheless, | can understand....The whole isewe is not auch to ay liking, either. 
Pew people would enjoy it, but there is ao other choice because people want to eat. 
fverybody wante to eat. And thus, livestock=-raising agethods must turn into 4 kind 
of industry, with ewerything that goes with it. 


In fact, it has already turned inte an industry and therefore, let we look at it as 
such. 


What does it mean” Brother Reichel put it in the following way: “tt involves 
methods to improve the quality of the process of reproduction.” Translated into 
the language we laymen can underetand, — GK, -— yup hy nw — - the 


~~, PLATA LY. potential of animals to our best sdvantage, 
and furthermore, how to adapt natural processes to conditions that are almost indust- 
rial, precisely in the gost complex area (where, however, the anticipated contribution 


is the greatest), in cattle-breeding. 


The Spofa Company will SS SS eS @ new Crechosiovak drug 
synchronizing estrus, but it is supposed to be just the beginning. However, it is 4 
great achievement in itself because it resclwes + aajor problem for mase production. 
Firet pregnancy may be “arrange?” in groups of heifere--in other words, the whole 
group «f animale will alwaye go through an exactly identical period in their reproduc- 
tive cycle. Sot only ailch cowe but aleo calwese born on practically the same day 


vill form homegenous groupe. 


People who have some idea shout godern aninal production know that high productivity 
of labor with the least workers obtaining the highest ible sumber of animals 

can be achieved in ao other way but by dividing the le into groups approximately 
according to the period of reproductive cycle in cowe. All that weed to be 


approximate--until we got Oest rophen. 3 








Brother Reichel insists: “Really, thie ie just the beginning. We gust realize one 
thing, of father, now we realize and are doing something about it=-we need comprehen= 
sive pharmacological control of biclegteal processes. Thus, we set up our research 
program to the year 2000. After all, there are aany probleme that need solution,” 


Naturally, thie research program reflects the neede of veterinarians, of sore 
precisely, it focuses on what the veterinarians need in order to be able to satisfy 
economic demands in the best possible way, That geane=<from point one to point six: 
Having an early start in the proces® ef reproduction in animals (because there is no 
sense in feeding nonproducing heifers for nothing); having an unextended process of 
reproduction (because excessively long intervale between one birth and another pree- 
hahcy mean economic losses), having animale enter the process of reproduction in 
groups (a6 already explained) so that most of the calwes that are born grow up 
healthy (ne need to comment); producing gore calves from each cow (again, for economic 
reasons); utiliging the breeding fund of top quality animale to the greatest advant- 
age (naturally, because we want to obtain gore top quality ailch cows). 


Sow progress has been made in many of these directions. ‘Some years ago the Research 
Institute for Biofactore and Veterinarian Pharmaceutics developed, for example, a 
new product (foam) for the treatment of a pathologically prolonged period between 
one birth and nest pregnancy. The researchers, however, are considering some other 
optios.s for reducing that period=<it ie biologically possible for ewery cow to calve 
annually. 


Some other demands of the veterinarians may be resolwed ae well--often in an interest ing 
way. Thus, for instance, high sortality of calwes: death occurs very frequently, 
usually during birth at sieht and eapecially on weekends, yet the delivery may be 
pharmacologically “induced” to take place during the working hours. 


fven taske that sound rather like 4 science fiction story are nearing their realistic 
solution. Methods to induce qultiple owulation are under study--in other words, this 
concerns fertilization of sore than one ovum and the birth of gore than one calf 

(as we know, “natural” twine are very rare among calves). Experiments have been 
under way for some time, traneplanting 4 fertilized ovum from 4 prize cow in the 
uterus of an average cow--agaein, thie cannot be done without 4 pharmacological 
“preparation” of both animale. 


Indeed, this sounde very uch like sci-fi. Anyway, Pngineer Frantisek Reichel, ScC, 
doctor of veterinary medi: ine, saye: “Control of sexual cycles is just as revolution- 
ary a6 artificial insemination once used to be.” It is, however, 4 task, or sore 
precisely, 4 whole system of tasks that will make it possible--sometime near the 
target year of 2000--to bring owr cattle breeding up to the level of the year 2000, 
when direct merger of advanced science and daily practice undubitably will be common- 
place and seceesary. it silico means 4 great deal of work Which is, naturally, beyond 
the capacities of 4 single research inetitute; other scientific institutions have 
joined the program (Gestrophan was ewen registered by several inventors, in particular, 
by Prof Jiri Mostecky, ScDr, of the Chemical Technolo, Inetitute, Moreover, this 
program is unprecedented in the world=-there is noth copy here, a6 was possible 
some years ago in the case of the poultry drugs. 


Let we return to the beginning and remind ourselves once again, in order to better 
underetand, what is the purpose of all thie effort. ft is not some kind of pharwaceu- 
tical magic trick producing weird effects by interfering in the most secret biclogical 
processes. The intention here ie to produce enough mast and milk, which simply 

cannot be done eufficientiy well without pharmaceutic products. 
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bo | geliver the seasage To put it Briefly, artificial control of the reproductive 
cycle if afimale=-and particularly, in cows, because their pregnancy and calving 
aiwaye seemed to be such perplexing probleme=-ie 4 little frightening because itt 
seems to we that it te “wenatural.” But dees anyone have a better idea how to go 
about if in any other way” 
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TECHNOLOGY OF BUBBLE MEMORY PRODUCTION MASTERED 
Budapest HETI VILAGGAZDASAG in Hungarian 3 Jan 81 pp 26-27 


[fxcerpts| Recentiv the daily press has reported that our country, almost 
simultaneously with leading world technological powers, has solved the technology 
of fabricating magnetic bubble memories. The memories, barely the size of half 

4 match box, can store }2 kilobite of information. Mase production of these devices 
is expected to begin in the middle of the Seventh Five-Year Plan, at beet in 

7-8 ,eare. 


The magnetic bubble memory stores information on magnetized “islets” (bubbles) 
created in gallium wafers measuring 4 few square centimeters. 


Researchers of the KFKI (Kogponti Figikai Kutato Intezet, Central Physice Research 
Institute) considered fabrication of bubble memories as early as 1970-1971; 
however, an actual research program began only in 1975. At that time, work was 
shared with Soviet research institutes whose job was to make casings while the 
KPKI fabricated the wafers. KFKI finished the first J2-kilobit wafers a year ago, 
but since the Soviet institutes had not yet completed the casings, this work, too, 
wae done in part by Hungarian specialiste. 


To date, only a few U.S. firme have achiewed serial production of bubble semories; 
Japan has achieved quasi-mase production; France has evolved the technology; the 
Philips laboratory in Holland is conducting intensive research. The FRC, after 
considering production, discontinued research and opted for purchase of License. 
Altho wh 4 British firm beean pilot production 4 year ago, it was discontinued for 
business reasons. Among the socialist countries, the GDR in addition to the Soviet 
Union is dealing intensively with fabrication of bubble memories. 


Since bubble memory research is primarily technological in nature, it is correct 

to ask whether the favorable position attained by Hungarian bubble memories in 
science can be successfully transposed to industrial masse production. Specialists 
in the field of high technology, such as bubble memories, think in terms of three 
stages: the first is whether the device can be made with the given equipment; 

the second is whether it can be repeated, while the third involves serial production 
in accord with market considerations. 


The bubble memory of the KF’ has just reached the secon’ stage. The trouble is 
that difficulty in transferring high technology from the laboratory directly to 
industry is inherent in high technology products. The transitional or pilot plant 

















stage may bring to light technological problems which failed to show up at laboratory 
level, Discovery of these would reduce the risk of a high-cost investment such as 
establishment of a bubble memory factory represents. 


Fabricators of the Hungarian bubble memory would have liked the test series to 
have been completed by the end of 1980, because this would have enabled then to 
say whether the work was worth continuing independently at home or, possibly, in 
collaboration with Soviet institutes or whether it would make more sense to cash 
in on sale of the license of the know-how. Test production, if continued partly 
with the devices used in research, would require relatively modest investment. 


Two strategies are conceivable where mass production is concerned: one is to 
continue development stage by stage and to begin the investment only after all is 
known about the first phase. The second would involve proceeding with the invest- 
ment and troning out technological problems as they arise. in the first strategy 
the technology becomes foolproof but obsolete; the second is too risky. 


Technicians of MOM (Magyar Optikai Muvek, Hungarian Optica) Works) who have 
participated in bubble memory development with the KFKI froe the outset would have 
liked to combine the two approaches in 1977 at which time they recommended that 4 
pilot plant be set up, because they knew that at least 3} years would elapse before 
something would be done in regard to this investment the estimated cost of which 
would have been 200 willion forinte. Not auch has happened so far, and it is 

feared that regardiess of whether it is decided that it is or is fot worth producing 
bubble memories in Hungary the strategy favoring foolproof bet obsolescent technology 
will automatically go into effect. 


A number of enterprises would be capable of production; one of these is MOM which 
makes mechanical magnetic stores which the bubble memories would replace. However, 
United Incandescent (Egvecult Iz20) hae a profile closer to the actual production 
technology since ite factory in Gyogyos has all the godern equipment for fabricating 
and encasing integrated circuit chipe, and this resembles the process involved 

in producing bubble memories. 


insofar as use of bubble memories is concerned, little can be said while there 
are only a few of them. The researchers themeelves reined back rather than 
encouraged the interest of potential users. Bubble memories can be used in man) 
types of equipment ranging ail the way from control of aachine tools to computer 
peripherals. in any case, tempo in the aodern electronics industry today is 
dictated entirely by parts production; this is what fuels the fantasy of those 
who fabricate devices. The bubble memory gust be made available to them so that 
precise determination of its value can be arrived at. 
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ELECTRONICS AND ELECTRICAL ENGINEERING HUNGARY 


UDC 661 .2:681 326. 7:621.3.018.7.083.722 
APPARATUS FOR THE TESTING OF MICROPROCESSOR CARDS 
Budapest MERES ES AUTOMATIKA in Hungarian Vol 28 No 8, 1980 pp 292-294 


PORT, Karoly, NAGY, Kagmer, SZTRANCSIK, Ceaba, and VIDA, Tibor, Research Inetitute 
of the Inetrument-Manufacturing Industry 


[Abetract) The Scale-Development Department of the Research Institute of the In- 
strument-Manufacturing Industry developed a system for production checking of 
microprocessor cards for the METRIPOND Scale factory. The relatively inexpensive, 
programmable, and easy-to-use apparatus checks each card automatically and roughly 
identifies the faulty area of the cards found defective. The central unit of the 
apparatus ie an IN7EL 8080 mocroprocessor, of which the cards are connected via a 
bus. The other aajor components are a power-supply godule, a keyboard, and a dis- 
play unit. The cards can be freely selected provided that 4 clear address is assigned 
to each. This is facilitated by addrese-decoding circuits. Provisions are incorpor- 
ated to prevent 4 defective card from damaging the test system. The card tests are 
programmed for the individual carde according to their functions. Certain tests can 
aleo be started from the keyboard. Basically, 4 test module consists of cyclic out- 
put pattern generation, a sequence of appropriate control signals, an imaged expected 
pattern, and 4 comparator. The individual pattern fields can be called up cyclical- 
ly to identify a complex fault. Provisions were incorporated to overcome the problem 
created by the fact that certain control signals id.atify practically identical 
faults. No external peripheral devices are required. Considerable time is saved 
with thie system compared to the conventional card-testing procedures. Figures 2; 

2 Western references. 
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UDC 351.8624.11:338, 986, 2:681 51681, 32 


CONTRIBUTION OF THE RESEARCH INSTITUTE OF THE INSTRUMENT-MANUPACTURING INDUSTRY TO 
THE REALIZATION OF THE NATIONAL GAS PROGRAM: THE GAZELLE MICROCOMPUTER-BASED TELE- 
MONITORING SYSTEM 


Budapest MERES ES AUTOMATIKA in Hungarian Vol 28 No 8, 1980 pp 299-303 


BEREND, Karoly, KOCZUR, Kalman, and MOLNAR, Janos, Research Institute of the Inetru- 
ment -Manufacturing Industry 


[Abstract| The semiautomatic GAZELLA dispatcher system collects and processes the 
data of the operation of the gas-receiving and pressure-regulating station of the 
city of Nagykanigea, and permite the huaan dispatcher to intervene in the operation. 
The system comprises the Station Processor Module (including the PROM and RAM units), 
the message-traffic control module, th» analog-module interface, the parallel 1/0 
interface, and the internal periphery interface. The station collects data from the 
process, monitors the message traffic, and performs the tasks mandated by the mes- 
sages. It also monitore the effects of the executed taske and prepares and executes 
the interventions in the process. It issves 4 message if the required intervention 
is not feasible or possible. The GAZELLA is based on the INTEL 4040 microprocessor 
and of modular design. It operates on the basis of the continuous interrogation 
principle (with a 5 sec cycle). its display shows the processed data in a form read- 
ily comprehensible to the dispatcher on a procese-diagram panel. it has analog and 
digital display capability, intervention sechaniems, data printer, and power-supply 
module. Transmission of signals and sessages is via the postal telephone network 

at the rate of 600/75 Baud. The system has been tried for several months and fully 
mee.s the needs of the gas system of Nagykanizgsa. Figures 2; 2? Hungarian references. 
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HUNGARY 


BRIEFS 


USE OF HOLOGRAPHY~--Holography is an outstanding device for industrial uses. This 
ie proved by the procedure developed and patented by the Technical Chemical 
Research Institute of the Hungarian Academy of Sciences: It records the phases 
of physical and chemical reactions at the instant of their occurrence. [Excerpt] 
[Budapest NEPSZABADSAG in Hungarian 4 Jan 81 p 5) 
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ROMANIA 


SCIENTIFIC ACHIBVEMENTS IN CLUJ COUNTY DISCUSGRD 
heetings With Scientists, loventors 


Bucharest FLACARA in Romanian 18 Dec 60 p 15 
[article by Constantin Mustata: "We Are in ⸗ Burry, We Must Collaborate*/ 


[fexs/ The bent of the people of Cluj for diligence, research and 
love of science is well known. A new edition of the action of 

ientific and ical creation within the “Cintarea Romaniei” 
[aong of Roman National Festival, the third edition, hae begun. 
In @ single year, nearly 9,000 objectives have been achieved in 
the Festival of Labor and Creation. What have these objectives 
meant for the county's treasury? <A great deal! 


Let we note some of the resulte: — production increase of nearly 
1 billion and the reduction of saterial expenses by nearly 200 
million lei and of imports by ower 200 sillion lei valuta. The 
number of inventions patented in this period ie over 150. 


in recent days, i have been the witmees to direct conversations 
between researchers, designers, university personnel, and repre- 
sentatives of industry. In the space generously provided by 

PLACARA, we will try to convey a few of the ideas of thie dialog 


of collaboration, worries and hopes for the better. 


Prof Dr Docent Victor Mercea is one of the gost distinguished personalities of Clu) 
science and culture. We began the conversation with a problem that hae bothered the 
etaff of the Institute of leotopic and Molecular Technology in Cluj-Hapoca for sany 


years: the technologies! 


Actor erceg/ We wake very aany unicums. And they are very fine! However, we 
aleo need something elee: technologies! Here is the problem, technologies are nec- 
esoary to ue for a “series.” Unfortunately, the technological research is weak, we 


still do it poorly. 
[eaeetiog] I understand that you have run into this probles.... 


Laneve;z/ More than once! The transition to series production or the production of 
big series is unsuitable precisely due to the technologies. The technology 











conceived for a unicws or 4 few products is one thing and he technology for indue- 
try ie quite another. Hence, lage and delays in introducing our research into pro- 
duction arise, The level of exportation also depends directly on thie technology. 


Lueetiog] What does the slowness of the introduction into production sean’ 


[anavwex/ it @eane that we find the same product presented in advertisements that 
come to us 6 wonthe later from abroad.... 


Question] What must be done in order to dewelop creativity? 


[anewez] We should care sore about the young graduates, They come to the enter- 
prise as probationers, a iittie bit of work ie given to thea, eventually bureaucra- 
cy. But some heads of enterprises too rarely think that the young physicists have 
aiso brought with them creative exuberance and youthfulness and enthusiase and fond- 
ness for solving problems and being useful. We should not clip the wings of the 
young people. We should teach them to fly. Otherwise they will become scientific 
functionaries, 


Talking about these problems also with Engr Radu Morar, from the Clu) branch of the 
Inetitute for Computer Technology, | sensed auch anziety in hie being. 


[eueetiog/ You are the inventor of the first installation in Romanian ionic ia- 
plantation.... 


[Anewes/ Thie is not only & joy but aieo « sadness.... 


Leuestiog] my? 


[anewez] Because we have invested in it together with the collaborators in our lab- 
oratory everything good that we had in us. it should have already replaced the sis- 
ilar installations that we import for big soney in dollare and brought valuta sav- 
inge of $400,000. 


[Quwetion/ And why has it not yet been taken over’ 


[anewez/] why? Because some still go for specialization, say, to Tokyo, instead of 
coming to Cluj-Napoca. 


And look, also in this peak field of sicroelectronics another Clu) product awaits 
ite clear path to industry: the inecribere with programmabie sesories.... 


I had the chance to talk often with Frof Dr Bngr Attila Palfalvi, the rector of the 
polytechnic in Cluj-Napoca, trained in the school of powder metallurgy, headed by 
the eminent scientist Alezandru Domea. The Cluj polytechnic has nearly 10,000 stu- 
dente now, has gany research institutes integrated into the faculties and depart- 
ments. This year alone, it has concluded over 60 research and design contracts, 
with the tripe of the teaching personnel and the students to the plants being sore 
and gore frequent. 


[eawet ion] What have been the sost isportant e~hievesents on this plane’ 
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Lanewer/ se have applied ourselves to the optigisation of the consumption of elec- 
tric and thermal power at the be) Enterprise for Fireprogf Materials, “Homania 
Muncitoare” and the Cispeni CPL (Wood Processing Combinge/, to the siguitaneous re- 
covery of duet and heat at Turda “Cimentul” and the De) Celiulose and Paper Combine 
and to the i@provement of ournere at the Bnterpriee for Saall Burnere and Boilere. 
At the request of the Turda “Blectroceramica” and Cluj-Napoca “Artetura” enter- 
prises, we have achieved some equipment and apparatue for testing the producte.... 
At present, we are working on the preparation of new friction gaterialse and rust- 
proof filters from wetal powders, at the request of the “Sinteror” Enterprise.... 


Leuestiog/ What has the polytechnic done in 1960 along the iine of the recovery and 
utilisation of scrap’ 


Lanowez” More than in al. the other years. #e have concentrated our attention on 
copper, nickel, tungsten, colybdenum and cobalt, together with the Fagaras Chemical 
Equipment Enterprise, Clu) “Sinterom” and Bucharest “Cinescoape”.... 


[Question/ Ghat innovations have you presented thie year’ 


Lanowex/ Among others, the sogei of high-capacity ferroconcrete o11 tanks, ‘esigned 
by a staff at the Faculty of Conetruction, which can serve very well in the place of 
the setal tanks utilised at present. The leadership of our party and state has in- 
structed that the genera.isation of these tanke be undertaken a6 soon as possible, 


We have also presented a piece of equipment with numerical contro, with a etep-by- 
step motor, achieved for the “Metalul Roeu” Enterprise, testing and packages of pro- 
erase for checking the waferg with integrated circuits achieved in coliaboration 
with the branch of the IPA /expansior unknowp . 





[Question] What priority problems concern tLe polytechnic? 


A⸗v The orcanteatron of joint staffe that would handie the design of complex 
products, such as the presses of various types for the Heavy Equipment Combine, 
where we want to participate both in achieving and testing the prototypes and in de- 
Vising the aanufacturing technologies for serial production.... 


[question] @hat displeases you” 


[pnewer/ For inetance, ‘hat we do not have an engineering guseus., Starting with 
the kindergarten child, it should be possible to see a gearboz. That we do not have 
@ permanent exhibition of technical achievements. That we do not have an idea club. 
That we do not have « patent library and especially that we do not always find the 
ways needed to sticulate these activities.... At the second Show of Scientific and 
Technical Creation “Napotennica ‘60,” in the “National and Soria Priorities” sec- 
tion the polytechnic in Clu) presented the "Felas* system of communication by laser 
beam and the new technologies for recovery of setals in the forms of powders, accos- 
panied by the figures that represent the efficiency: 62.5 sillion lei valuta for 
tungsten powder, 110.5 siliion lei valuta per year for copper powder, 452,000 lei 
valuta per ton for tungsten carbide powder and 4,26 gillion lei per year for cobait 
powder. 
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Aleo here, at the polytechnic, tet we penetrate inte the Gepthe of the Faculty of 
Fiectrion) Engineering, ie « conversation with Prof Dr Bagr Arpad Kelemen, the dean 
of the faeuity! 


Laucetion/ iow are you preparing for the iapact with the future” 


[anewee’ This year, we have epent 90 willion lei on equipment and sodernisation. 
¥e are turning to « complete revision of the analytic programe: sicroelectronice, 
microprocessors, the generalisation of computer technology necessitate the changing 
of the content of the basic Gisciplines ae well ae the applied ones. We know that 
we he =) fight @ battle, but thie eay is the only one to follies. 


[eaeation iow 40 you eee the education-production collaboration” 





[anower) By 00 menne ae we eometines do it now. It aust not confine iteelf to 
®oiving on the fly current, secondary probleme of the enterprises, bul we aust work 
together actively ‘to prepare and put inte prectice priority themes concerning the 
introdution of the new technologies. 


[@ueetion/ Do you have such col lavoration” 


Anewes) tee. The design and sanufacture of the electronic equigment for ed just- 
ment and positioning with step-by-step sotore have preoecupied ue for sore than « 
decade, There are now provided a1) the conditions for sesigilating thie sew tech- 
nology into our indvetry, whose applications to the conetruction of gachine tooie 
with mumerica) control, te the echiewement of indwetrial robote, peripheral equip- 
ment of computer technology, are spectecuiar.... 


[eucetiog] Besides on thie plane, the faculty hae an important responsibility on « 
mational plane.... 


Janewer) it is #0. im thie fielé we give advice of 41) the import requeste of the 
various enterprises ant ineti tutes, 


[question Clu: aieo hee ef @lectronice pietfors HOG. ces 


Janeweg Tes, bwt, unfortunately, it does not yet have the canufecturing progres 
eetebliiebed, and it could have been perfected down to the epellest details if tere 
hed been cooperation end suiteble coordination. 


A specializes faculty and three strong reeeareh branches operate in Ciuj-Mapoce. On 
the date of ite going into operetion, 61) the prototypes that would serve as 4 basis 
for the production of the Enterpr'see for industrial Blectronice could have been 

ready. But anyhor, evidentiy, the sew enterpriee ie still in search of the profile! 


inventor Dr Engr Conetentin Seramet, from “Unires,” is alarmed by the ieck of conti- 
muity in technolegios) research. The techpologies are growing ol¢. They are dying. 
They guest continually be updated. And something elee worries hia: the nost impor- 
tent factories for teztile gechines in the country are in Clu)-Bapoce and in thie 
pert of the country, and the Paculty of Rechanice does noi have « specialized sec- 
tion that would be concerned with treiming and ieproving the epecisiiete in this 
fiel4, 





in recent yeare, the Clu) “Cero” Inetitute for the Technology of Glase and Fine Ce- 
ramice hae become « top presence, 


We reproduce « short convereation held with Dr Engr Bicolee Cic.tea, the head of 
thie wait’ 


[Question] What ie the key to thie development’ 


Lanovey] The blending of research with Gicroproduction. We are thus taking the re- 
search to ite conclusion and, in addition, are creating for ourselves funde for the 
development of research. 


Leucetiog/ iow 40 you achieve the documentation’ 


65* The init /expansion unknowg/ @ust become what it was conceived to be. 
ith sporadic documentary information we cannot progrese ae we wish. And something 


elise: we have imported into the country gany licenses, even some peak ones, such « 
ae, for instance, the technology for synthetic diaponde, at an enterprise in Bucha- 
reset. it ie « great lowe that these licenses are not inventoried and known better. 
But #0 @any such aspects are not encountered! The Beer Factory in Cluj-Napoca ia- 
porte some enzymatic deratives end filtering earth, products that could have been 
achieved long ago right in the sunicipality of Cluj-Bapoca, where two strong re- 
search white, the inetitute for Mining Research and Design and the Biclogical Re- 
search Center, have concerne and achievements in thie direction. Perhaps these 
lines will aleo be read by the comrades at the Beer Pactory Oentral and they will 
find « solution for the whole country. If only because it is a pity for use to bring 
earth from other countries.... And it ie a pity for ue to keep aany bictechnolo- 
giete on the shelf, especially sow, when, a8 biclogiet Doina Cachitea stated, their 
time hes come’... Perhaps those interested will learn that the Cluj) biclogiete have 
perfected new technologies for optimised growth of plante, that they have achieved 
new formulas for rhisogenic products, which lead to the replacement of isported 
producte, or that they have achieved an installation of their own devising for the 
intensive cultivation of Spirulina, an unconventional source of proteine utilized in 
the food industry, sootechny and pharmaceutics. Or how gany specialized unite know 
that the water-release valve for train-heat eyetems, « valve that ic imported, 
hae been achiewed at the “!6 Pebruarie” DR /expension unknowp ”? At the Ineti tute 
of Chemistry, @ Visible spectrophotometer, utilised for physicochemical analyses, is 
being achieved by seane of aicroproduction, yielding « savings of 12 sillion iei 
Yalute per year. Here, too, there are currently being echieved electrochemical sen- 
eore, wetal-coated fibere, plant-growth stiguliatore, pheromones, luminoferse, insec- 
ticides, photoreagente and #0 gany other producte that, by aeans of their perfor- 
gances, rightly plece the institute of Chemistry in Cluj-Napoce among those in which 
scientific and technical creation goes hand in glove with prospective thought. The 
Cluj researchere at the only Romanian scientific research and technological engi - 
peering inetitute for the food and refrigerating industry are sieo performing the 
eame prodigious activity. 


The installation for preparing plasma from blood, the water-water heat pump, the 
air-conditioning inetallation for ships, the sitregen-liquefying installation and 
the thermoelectric sodule for conversion of solar energy are among the latest 
achievements of thie eteff.... 
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but the action of scientific and technics) creation within the “Cinteres Rosaniei” 
National Feetival hae fot released #0 @any energies! And eo @any problems would 
have been solved long ago if there had been better collaboration in the education- 
reeeareh=prodvuetion tried, 


beach year, “Sinterom” produces spark pluge on the order of @illione. The quaiity 
control ie umwieldiy. it urgentiy peede « robot. One conference wae sufficient and 
the solution came: the Faculty of Bleetrical Bagimeering will gake « robot; 


bach day, the Beer Factory handies @iliions of bottles. The people at the polytech- 
nie are now thinking of the solution; 


The Liectric Power Station Baterpriee ie interested in eliginating the importetion 
of graphite from bngiand. The problem wae igpediateiy taken up by the Mining fe- 
search inetitute for Nonsetal<Bearing Substances; 


The “Armature” Enterprise, « big progucer of faucete, is interested in finding 6 
@oderh @ethod of costing them, in recovering the heat from the cooling water and in 
devising « technology for aaking the precision epheree that are used in faucets.... 


in step with the times, in these yeare of the ecientific and technical revolution, 
tene of thousands of people in the area of Clu) are thinking an cresting. 


interview #ith Electrical Engineering bean 
Bucharest PLACARA in Romanian 16 Dec BO p 13 


[interview with Prof Dr Bagr Arpad Kelemen, dean of the Peculty of biectrical Engi- 
neering at the Polytechnic Institute in Cluj-Mapoce, by Virgil leear: “A Very Close 
Competition With the Big Electrical Eagineering Sehoole in the World"; date and 
piace not ¢i 

[lexg/ arped Kelewen, Born in 1938 im the Chinteni Commune, Clu) 
County. <A @reduate of the Paculty of Power Engineering in Buche- 
reset and, si@ultaneousiy, the Paculty of Physice, in 196. For 2 
yeare, © researcher at the Power Bagineering institute in the cap- 
itel and then «t the Research and Design institute of Clu) Oounty. 
In 1960, he became « Geaber of the teaching staff of the Polytech- 
nic imetitute is Cluj-Mepoce, is the Departeent of Physics and, 
later, in the Departeent of Power Engineering. in '970, he took 
hie doctorate in Bucherest with the thesie “The Utilisation of in- 
duction Motere Controlled by Pulses ae Output Reguistore.” Be- 
tween 1972-1974, a Bumboldt scholarship holder at the Univereity 
of Surembere-Eriengen. He is sow & umivereity professor and the 
dean of the Paecuity of Blectrical Bagineering at the Polytechnic 
institute in Cluj-Mepoce. He is the euthor of ower 75 inventions— 
sione or j)ointiy=-patented here and abroad, in the United States, 
ingiend, the FRO and 0 on, some of them being awarded gold Gedeie 
at the international efpositions in Brussels and Sureaberg. te 
hee published about © articles and etudies here a. abroeé and is 
the author=-lone or )°intiy~=-0f seven specialized volumes. ie 
hae lectured a6 & guest at universities in the United Stace, 
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bagiand, the USOR, Deligiue and #0 on. He appeare in the seieclion 
of biceraphiee “Who's Oho in the World.” te hae been honored wi th 
ordere and wedaie of the Socialiet Republic of Romania. 






8*2 I want to begin thie interview with « question springing, | confese, 
6 Certain emotions) curiosity: Bow 414 you, @ sative of Cluj, come to do your 
studies in Bucharest’ 


Lanwwes) indeed, it seem curious, especially if we consider that we, the Traneyive~ 
hiene, are gore treditionaiietic and that in Cluj-apoce we have enough ineti tutions 
of higher learning on whoee doore it ie possible to knock. it wae, firet of aii, 
the urging of ay Bother, who siwaye eaid to we, “Go farther away, « aan hae to go 
out inte the world, he should not stay glued to home.” The second reason would be 
@y enthusiaem, since secondary echool, for electrical engineering and, at that tise, 
there wae no euch faculty in Cluj-Mapoce. iI hed read, ae « student, « littie about 
the Bucharest echool of power engineering and had heard of some great professors, 
who, later, were gine, indeed, llluetriows teachere who helped we to gold ayeelf ae 
& specialiet. 





*7 Still, etill, pour home area attracted you eventually; or, ee ⸗ ——— 
2 youre eai4 inepirediy to ae, it “reecovered® you. How 4i¢ things happen’ 


i beard that the problems of godernicing the gaee traneit wae then bother~ 
ing the people of Ciw) or, gore precieslg, that they wanted to introduce the troliey 
bue. The county research and design imetitute aade ge the offer of thie project, 
sore precisely, of the rectifying etetion. Saturealiy, | 414 sot hesitate, a) though, 
frenkiy epeaking, | had colleagves and professors in Bucharest, some wounderful peo- 
ple from whose | learned « great ée8), sharing together great professional joye and 
satisfactions, some aieo commected with the project of setting up the Bicee power 
station, then « case of pioneering is Romanie in the aatter. in Clu)j-Mapoce, the 
tmpect with life, ith the requirements of the ecomomy and of production, wae even 
@ore direct, is the sense thet | wae « project chief for euch work at the “Unires,” 
“Tehnofrig” and live plante, the power supply for the sew Donath district and even 
for the firet traffic lighte is the city. It ose an extremely fruitful perieé for 
ee in the eenee that the resiities of life, with ite 4ifficulties, with ite urgent 
necessities, completed, if you will, ay View ee & researcher, Gy genersi view: to 
wee an enpreesion of curs, of the powermen, I “commected” ayeelf to « auititude-- 
ond, sometines, of great complesity--of fecteore that « ecientiet gust teke iste ec- 
count in everything that be Goes for the society is which he lives and works. Sepe- 
Cially when the society ie socisliset, that is, at the soet evolved stage of the ée- 
velopment of Buman society. 


Queeti Comrade professor, sionmg or jointiy with your colleboreters, you are the 
ier aany petente. Bow ¢1¢ things stert” Hew é0ee « gan create new technolo~ 
ey”) «6Prom where @0 the igene come to his” 






| beliewe strongly thet, in pertiqwler, etudy, conmtious) resesreh on @)) 
ecete of the field with which you are Geeling, ie the besie of technics) ant eclen- 
tific erestivity. That is, Bmowledge is Gepth, of the vertics), and thet op the 
horivontel, ee te everything sew that Ganking hee produced. Otherwise, you find 
thet you have rediscovered America, you invent something that othere éroppeé long 
age. ss for we, | tried to set deviate from these prepepte ant het « lone period of 
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atudy: feeuily, Goctorate, specialisation abroad, reading of everything few that 
appeared, Thal ie, it wee @ period of quantitative seeumulations, Afterwards, of 
course, Uhere wae the eruption like @ chain reaction, The firet invention, conse~ 
quentiy, wee « device for adjusting the rotetion of the three-phase induction 
sotor~-patented in '97O—-which opened up wide possibilities of adjusting and poei- 
tioning @ whole range of machine toole, it being applied at unite in Ghiabev, 
Tirgoviete, Baie Mare and #0 on, either furnished by the faculty or built by ueere 
from our Gesigne, @e1), the wey ides, that from pulee to pulee you oan spin the so~ 
tere ine “step-by-step” state, can @eaeure the distance and position of the sove- 
ment, generated « whole family of Lowentions and variante, the principle being pat~- 
ented in searly the whole world, including the United States, which, thie time, had 
to concede priority te the Buropeans, sore precisely, to ue, the Romanians. 


[eueetiog/ Consequentiy, thie ie “in lerge*® the genesie of the “step-by-step” sotor 
that hee aroused 60 @uch commotion in the ecientific and technical world’ 
{ineweg/ ei) gut “in lerge,” because, “in email,” both for ae and for lect Engr dr 
ireoes Crivi, the head of the research iaboratory, for the other collaborators, it 
meant daye and nighte of studies and triele. But ewentually we aanaged to go froe 
the induction goter to the “step-by-step” sotor, forging in thie field one of the 
amaillest schools in the world, anyhow, ahead of the Apericans and the Buropeans on 
the whole. They are @otore of great precision, with an electronic system of servo- 
control, and now conceived and echiewed in # great variety. They can control type- 
vritere, computer ceyboards, punched tepee, aachine toole with sumerics) control, 
inéeetrie, rebote and #0 on. We have now old very gany white and they are enjoying 
erent success due to the vast area of use, due to the characteristics. Their sost 
recent success wae the verification of the possibilities of positioning leser beams 
in space, ah eaperiaent aade with the Computer Enterprise in Bucharest. ith the 
help of thie @otor, if a8 sli-purpoee and compiles variant, we positioned ieser beane 
and tramemitted information between the intercontinental] Botel and Casa Scinteii, 
the enperigent éemonstrating « eyetea@ of wireless connections of great promiee. 
Anyhow, our @otor demonstrated an extremely precise positioning of the beame in the 
desired epace, in the Geeired directions, is an extremely email unit of tise. Which 
confere on it new prospecte of utilisation. 





([eueetiog” | noted your stetement: *°...#e have now sold wery gany unite....° 
Should | understand that your faculty has sow aieo formed iteelif into « firs’ 


_Anewer in pert, yee. Beceuee, while we have aade, thus far, 5O unite per year is 
our production shop, w wi. @ake series on the order of hundreds in the new section 
that we are preparing. Of course, when we sense that the garket's demande will ez- 
oeet our forces--you understand: teaching pereonme) piue studente--then we wil: 
transfer their production to « specialised enterprise. 


[qucstion” What ic the gost recent invention of youre patented” 


[aewwer) A procedure ant device for ef justing and positioning the vertios) advance 
of the horizontel-piane grinding Machine, « patent signed together with Engr losif 
Crecan from the “Unires” Eaterprise--the user of the invention--with bagr VYiore) 
Trife ené Engr Awbrus Seekeies from our faculty. And the procedure and device for 
atteching @iaponéde to the stone of the grinding gachines, sleo for “Vnires.” The 
patente recentiy came to ue. But, sionme another line of thinking, ‘their weere are 
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aieo etudente in & way, because each technics) innovation caveee some theoretical 
and practiond coneiueione that eaapiify the treasury of knowledge. Because we too 
are training here over ',50O etudente, bul we are training them not only in the de~ 
parteent but aieo in the production ehope, where they train their hande and educate 
their @inde to be able to apply the things asei#ilated in the courses. i can tel) 
you that the faculty's shop--where the etudente actually work, furnishing commodity 
Gulpul=-hae @ production capacity of about 150,000 houre and that, thie year, it ie 
concluding ite baiance sheet with an income of about 10 giliion lei from high-cises 
equigment, @uch in the sphere of the peak technologies, Because we gust fulfill the 
desire placed before education by the party that, through complete integration with 
research and production, we become « formidable outpost of Romanian science that 
would contribute @ubetantiaily to raising the specialised branches of the economy. 


Leueotion What you tell ue ie interesting. Consequentiy, | would like additions) 
information: What are the ties of your faculty with research and production, be- 
sides those sentioned thus far” 


[anowes” Firet, that we have ‘tried and have ganaged, of course, with the help of 
the @inietry and the other appropriate central bodies, to develop the aaterial base 
of research. While our sesete totaled 6 sillion lei in 1976, for inetance, they now 
enceed 9 @iliion lei. Just the computer equipment that we have exceeds 50 sillion 
lei. From thie Viewpoint, we are in @ very close competition with the best sisiiar 
schools in the world. To draw you an at all accurate picture of our facilities, I 
#180 Sention that Gicroeliectronics and Sicroprocessors have been introduced a8 part 
of the applications in the educational process. And now we have aieo turned to the 
improvement of the content aed structure of ail the gaterial teught, eo that we may 
approach what ie Gore advanced in the world, sore up-to-date. At the same tine, 
other actions of great efficiency have aleo been undertaken, both for the various 
eectore of the economy and for research and education, since the infusion of ideas, 
of innovations, will circulete gore promptiy, in both Girections, within the respec- 
tive triplet. i am referring to the fect that our own research laboratory with « 
staff of 20 researchers has been organized in the faculty, that, sore recentiy, the 
branch of the Inetitute for Automation Research and Design has come under our pa- 
tronage, it being run by Prof Marive Hanamut, that the branch for electrical-engi- 
neering research ie now run by Lect Dr Bagr Traian Gligor, having in the concerns 
aleo the biomedical electronics studied together with specialiete from the Nedico- 
Pharmaceutical institute, #e hawe strengthened the ties with the branch for power- 
engineering research and have proposed to take up the running of the whole hydroe- 
lectric-power complies in Apuseni by geane of computers. And when we sove to the sew 
headquarters in Desiul Felescului, where « sodern electronics platform is coming 
into being. we will be--liike the Faculty of Mechanics on the Somes-Nord platfore-- 
i@planted into the problewe and the heart of the production processes in the sost 
intiaate way. Because the homeland, thie beautiful and sacred country that is 
oplied Romania, needs highiy qualified specialists, capable of taking over ané car- 
rying farther and higher the baton of the generation of today. 


[euestion/ i note giatdiy that your experience as 4 researcher and 4 teacher is also 
shared by prodigious publishing activity. 


[anovwer? The generation of tomorrow, and even of today, needs to know how auch and 
how far we heave built. And the specialized literature is « seane of leaving some~- 
thing durable. Because an invented gachine can die soon due to obsolescence. But 
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the principles, the theories, the coneiusione of research, remain ae iiving ideas 
for the @inds of the younger generation, which gust, which has the duty to, add new 
jinke to the chain of science. Consequentiy, i feel that to commit to paper your 
thoughts, what you beilewe to be new or Laproved, is 4 leading duty for « teacher 
and 4 researcher. ith these @ental iapulees | have published, aione or in collabo 
ration with Maria imece, Mircea Crivi and Viogel Trifa, volumes like “Sieteme de 
Comanda ei Reglare incrementaia — Positiei” eteme for Contro incremental Ad- 
,svetment of —“ notgoro Pas ov Pas® (Step-by-Step Motorg/, “Actionari 
biectrice” /Blectric Driveg/, Volume | (Volume 2 is in the process of publication), 
and 90 on. It should be noted that on the first sentioned volume I aleo obtained 
the collaboration of Univ Prof Dr Engr Benjamin C. Kue of the University of Lilinois 
\Veited States, a world-famous ecientiet, who, in hie widely circulated works, did 
use the honor of publishing the bibliography of our researeh, which of course pleased 
UG.sses By @eane of all these things we do not intend but to raise the Ciu) sehool 
of electrion. engineering both se an institution of higher learning and a8 4 re- 
search center to @ level capable of facing the competition of any sisiiar school in 
the world, BSeomuee, at the present time, oO quick in changes, the past is interest~- 
ing, the present is imperative, but the future concerns use acutely. 
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